Heparan sulfate and control of endothelial cell proliferation: increased synthesis during the S phase of the cell cycle and inhibition of thymidine incorporation induced by ortho-nitrophenyl-beta-D-xylose.
The effect of xylosides on the synthesis of [35S]-sulfated glycosaminoglycans by endothelial cells in culture was investigated. Ortho-nitrophenyl-beta-D-xylose (10(-3)M) produces a dramatic enhancement on the synthesis of heparan sulfate and chondroitin sulfate secreted to the medium (20- and 100-fold, respectively). Para-nitrophenylxyloside, at the same concentration, produces an enhancement of only 37- and 3-fold of chondroitin sulfate and heparan sulfate, respectively. These differences of action seem to be related with the higher lipophilic character of ortho-nitrophenyl-xyloside. A lower enhancement of the synthesis of the two glycosaminoglycans is also observed with 2-naphtol beta-D-xylose and cis/trans-decahydro-2-naphtol beta-D-xylose. Besides stimulating the synthesis, O-nitrophenyl-beta-D-xylose as PMA [J. Cell. Biochem. 70 (1998) 563] also inhibits [3H]-thymidine incorporation by quiescent endothelial cells stimulated for growth by fetal calf serum (FCS). The combination of xylosides with PMA produced some cumulative effect. PMA stimulates the synthesis of heparan sulfate mainly at G1 phase whereas the highest enhancement of synthesis produced by the xylosides is in the S phase of the endothelial cell cycle.